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Unquestionably the most detailed, historic 
World War II submarine simulation ever created. 
Select your command on one of six different US 
Navy submarines or German Kreigs marine U 
Boats patrolling the Pacific or Atlantic Oceans 
from 1939 to 1945. ;-— 




• Encounter over 60 different missions 
commencing with convoy target practice and 
working your way to the highest Wartime 
Command over the cou rss 0 : the entire way 


• Learn every aspect of underwater 
warfare: navigation, weapons usage, 
weather, repairs and conflicts strategies. 

• Completely authentic vessels with five 

_ levels of maps, periscope binoculars, 
radar, sonar mines, torpedos, deck 
jfj a l l i 11/ and anti-aircraft guns. 
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k. SI M ULflTOl 


“Welcome Aboard " 

Firs; Of all, Borgel you re using 3 simulation |fs impOflBIKl Inat yOu befceva 
toaf enrtrfy *aa[#gic rtov* you max# may have real Me implication*—to 
youf country, your crew, and your own life. 

Many d to# banSu sawflions harem are rose you wm we-ty iec® -Sureig your 
own command. You re 113*1# P's Mltfe ptBcederma of WW 1 l to practice yout 
cnticaf decision mating sMs -toe kinds to active SK'Sons you w« b# 
forced to mate hundred* o* auto* our a un in itw Iks to enemy deck 
guns rirf.ih charges, and air assaults And ITki iacricai' ducinenns you k 
rjuiafrv Isoo miflenwater and under pressure 

Remember you should Arrow your enemy Study him Siudy hrs ship—what 
Kinds ul (nuninon* M earne* and its MpafcmH:#*. And. erf course, sludy your 
Own subs and weapons vsu n rmd all toe mfex-monon you n#«? 
in that ■rwuatofl* 


Getting Started 



Objective 


vour objective is jo comnwrd a WWn aubman.-re. comotaf# a it ss-jfl and 
sunny# 

Your acton can lah® pl*to in one of mr#® mxtes 

* Targes Practice ag-amii an nranny convoy 

* Single Mission m a real co-nbui selling 

■ Wartlma Command civ#* |He course Ol to® until# w 

There are 6tr didenwH irxasrenx [24 Amenean. 3 b GwmaitI m annoon ig ihe 
largm prrsdtai mode AmBncan txssoh* a« ™ry close to teafoncaU 
occurrences. while Gmrnan mnssions are nw es exact. wkb uctual pain* 
■ecor-ds lor me Germans war# mosdy ddsboyed al in# end or me wai 
Mission!! to* into 4 ggnpral category5. Seat and DosEioy. Rendezvous I PCX 
op people-supplies, drey* o* nun watchem}. utokiariwg iexaurq up 
e|£jw™«| (imrel . and Petrol 

Note: See STARTING SIMULATION ana MISSION SIMULATIONS for 
further explanation, oi Ihese modes. 


Starting Simulation 


* once an enemy smp nxnas into view. you can center m yout view lum 
lha 3 bwar, anocvliV or Periscope W*ws. by uning the Keyboard 
Commands: h* by n«™g ihe pysbek tefl ernght to nwe your view 
tMNto you ate poinled dtmcliy ai the 1 angel and me enemy 
it cam a red m vour vt*w, ton Titrgci Date Computer win 
automaUeolty be aantoteKt Tire T>PC v*l gnreyou an mfDreiatiDnaJ readout 
on the enemy ship Al this poito y«ju muy want to maid* your hearing to 
your view by pressing toa J key When 4 s^p n #■ rpng# [see KaSng d 
torpedo cape&Mres end ranges in Appendix D|. press on the torpedo lb# 
xnys [(topendmg co w^CM way you're haad-ig Dm could be the FWD or 
AFT Eospedfl hey T nr ¥}. Ch»P! you're doser you can fire a (task gun 
jpress Gl lo mthcE beevy damage Wn me Target Oat# Computer 
dsbUtya Dianes m Range 1 '; use toe IF key ;o fire ytiur ArHcavcjalE guns 
pn dawn (you need net be poinlmg diiectly ai Ihem to h 4 lhami Mbu can 
also use your ami-«&att guns sgamji ships m close tonga. Remember 
you only have so many torpedoes and mu mis pi ummjnhton Etee 
Traharer Torpedo 00 p 

Hint- Posiiion yowrvHf ei hofa gl toe enemy convoy end CtasD Ova (press 
RETURNJ to wan r« iham L»e yan Piarucope !<nd Sewer to Keep your eye 
on itujm hs they acvanca Wien the enemy tt do*# enough, dpsucy m 
mufiy dl mem as you cart w 4 h your iorpede« Alter ihe memy convoy has 
scanned, Surface tpress RETfjRN agalnli and destroy any remammg ships 

"Refei 10 AFPENmCES lor specdica cm al VFEW DfSPLAVE, GAUGES. 
CONTROLS, and INDICATORS 


Mission Simulations 

Auer you have practiced differ uni strategies and Lame* m me TUt^eE 
Prp chM motfe you can iry your hand ai acnually command ng speclic 
missions TOu mighi wan to slari out wilh Smgie Mission to lesl toe 
wPcrs and tocn graduate 10 Wartime Commend (mul 5 p« ’Ths&h»h 
I hrou^iouE rm entire wwl Wtvo you ton ready to# toe respoosibllily 

A nsw fssto^: re introduced Mstg wan ysur -tv.- 4 

chouse IprOf one or 1WO you may IB# me Navigator whidl is accessed by 
pressing CTRL-G Use this to get 10 ihu baiue V le mo»o quickly h you 
choose a higher Level of Ptay you musl use the heading Kays end Map 
Vl«w to navigate, nmj me Time Compreftftlon Key* j«*e cPernn 3 over 1 
hi gertotor bailto sue more quickly 

Single Mission 

To pfay a Single Mission tost press CTRL- N to select a new pome Type 
¥ id end yor# currem gams and lype Ihe hignightod Keys fo make your 
SAlecBOfis Ctotosrr S to ptoy a Single Mission and 1 , 3 . 3 . w * tor your 
Level of piny Alter y0 u make your selettooes. ra*e Ihe Mowing adxms 


* Use ihe N key to choose wlher ISormnn or Amonwm bs your captiun b 
nattonsisy ling too typ# *1* you mil bo Ktoton^j 


* Use the Y key to chpue to# year <rf your 


* Press toft -w- Key Id SiaH your Single Mlssicm 


Moto you ad recurve lop secret orders lor your single combat mission. They 
wd Bantam the speedtes ol mat mission, along wiin to# "avigpiidnal 
coordinates necessary to reach your oty#aiv«ts|. Al any ■irre during toy 
sunulnlipn yctr Cfth nrfer loilrpse CvrteTft by lypmq CTHL-M 
Press RETURN to begin Ihn game 

Refer id APPENDICES Tor spnolrcs on at VIEW DISPLAYS, GAUGES 
CONTROLS and INDICATORS 

Wartime Command 

Vfcp C3T utoy a !|A Werlrme Command and progross mtMiDn-by-miBi4on 
Over 'Hut tmiir# -course of a war unM ypu ane oilnrir Imd in Ktren cf toe war 
end* m yam thmUBr 

First press CTRL-N to select a new game. Type ¥ to om) yOv currenr 
game ana lype c# nighl-gntrw key* to make yom sotoctxin* Choose W lo 
Clay e Wartime Cornmtnd and I, 2 . 3, is 4 in chooSo your Level ot Flay 
Ahav ythr make your sehicnons, lake bre tolcwing eaions 

* Lto# to# N hey lo- choose tumor Gennur or Amuncan aa your capea n s 
naTHsiftSty jand toe type ar sub you w* be commanckngl 

* Enter y#ur cmitiuns munn from toe Keyboftid 

* Press Ihe "—key in suit your Wimrrw Command 


Ypuf wiirlimo service begins m 1 &K rf you Eteiected German |GOfm#ny vs 
Amei sa/Grthni Breain, Aitonrtc Tnooior). n begins in TW 2 1’ you sbIdchw 
A merican [America vS. Japan. PaBdic Thoolerl 

You will next lecsive bep secret orders tor your toni rnrrfwit mission. They 
Win coniam to# *pociiiiss or Blip Ik 9 i HhrHiOn, ftWrtg W*to in# NaviganciiiBi 
CooremarM reces&ary to rea^i ymir otqaerrvfcisli You om r#lor m these 
Ordor* anytime by typing CTRL-** At or you complete yogs fuel 
miSSKm ycr> will rKoive a PeHormihce ftevlow and lurther orders. 

And if yim su«to 4 alUMy compWe al least one mission ol a Wartime 
Comma nd you wtf be recorded In the Hall of Fern# 

‘Ftatar to APPENDICES for specrfica «i an VIEW ChSPLAYS, GAUGES, 
CONTROLS and INDICATORS 


Note' All COrtrofc* ttoown m color are explained m the HELP REFERENCES 
section to Appendix □ 

When you few bOol SUB BATTLE SIMULATOR' 1 ' you will be to Tprgel 
Pfectlee mode In thi* modo ytw can bocomo- proecnsnl wlh lha controk* ol 
your submarine, and gain expenance m die rjjaiiS of settoianrie warfare 


General Operations 

Navigation 

Since the Navigate* -l only available ei lower level* til pi ay, 4 ‘a imporlarn 
tofll wo rBlreoh your memory wilh regairfc lo naviga^ 


Lai or when you lepl cerdidoni <rf youa abilltns. you can embark on a Bomtoof 
nuaaort . First press CTRL ams N to wtod a n#?w game. Then type y 
lo end your currenl game and type me highkgreod Kay* lo make your 
Hrfoatorn 5 * 1 * 7 ! Stnpl# Mlaaion 1 Si Wpriime Command iW|. t* 

Targai Pvacttoe [T| and yaw Level pi Ploy l f « eaatojr. 4 ej most 
advanoerft Naxi -chotHe your nation*Illy 1 Gaman or Ameecan 1 nndtoe 
yeard your masion. 

Ybur game sfart* to 1 - 9*2 il you <fioO*d on A-rwrean Wartime Command and 
iMfl ir you choose a German Warnr™ Command WhEci a* ycuf chow 
have boon n^oe, press toe — key n> sart your &ngto MisaKjn or Wartime 
Command [£e# Level rrf Ptay c*wf on lha COMMAND GUM. 1 - 


Target Practice 

At zero hoxir yuw miading i& preset in lha dirptwjn rrf |hp convoy You wiU 
be wareed (Bade Gteliomj' Betlte Slations'i tnai the ongmy convoy is dose, 
hut fl is ndl yet -wilhto range ol your weapons- Take me lotewing adum- 


• Pro** ih# Hghi arrow itRSR —) key, pres* repe»i#iSy until Ihe speed 
gauge reaches 21 knaa. TTb* will you totoe scene ol (he battle 
(within target iango ot to# <m#nryi (See Tim# Compreaaion m m edutnn 
to reduce even more #me.] 


Then, usmg toa Map View to Mow your progress, slay on to® surface to 
catch 10 ihe enemy- cotirray (Zoom In ig trio 1 Mu# Vi«w by jxesamg 
Ihe Z k#y) U*e top navigaHon Dma to check Ihe posinon Of '.he enemy 
and lo devise an overall strategy and angle pi assauT 


Whim you urn vmhin ran^o <* Ih# convoy you nxghl warn 10 slow your 
speed fend Tim# Comp roiuax rf used), and mak® atkusintenia ig ypur 
neaong to shaiegicaly position youraetr for anegv vgu «n change yout 
heart™} py using mo . and key* 


You am nmvigaite your submanno by using toe toaw. ffeactng. and Spaad 
G#ug#j For long rfelwinn. Ihe Trmir Cnmprrt^Kin mnij# CWi be U*e*J 
Reeiember 1 e cheek yout Oasrpli'riaMi hatjuBnlly and keep an eye- on youi 
proton using toe Map ftsptoyis (So# COMMAND GUIDE and Appenckx H 
to Keyboard CommareN 3 

A vassals position an eertH can he oipirrqjcto m terms 1^ r»to ftngtos calod 
JaWude and (ongitotte The north and south angle is cultnd faiwudi? Tlu Mm 
of C ksMud# 15 too oqualor. 50 degrees north lartitude rs lha noilh pole, and 
90 degiaa* sputo luiitetf# » too xnuin polo, Th® imreurf tongYucte mn bom 
to® norm (Hie lo toe aoum poi®, dividing toe earto mto a sen®: ol orange 

Thitj Adsraic meaier c* operatems is *bown below A Gerewi boat could, lor 
eremite. n#a® out Irem WitoeloBhaven. M‘N. B'E Tire ooat would head 
w*i lor toe Grwnwich Meridian, cress mg m[® noslile waters abffljt to# 
limn to® tengiDuoe agungeo Irom E to W. The patrol sr#* woukf be in ab# 
norh Ailanmc, all in Ihe western tooflitodns after which m# sub would head 
lor □ tongiiude and home 10 Fiance or Germany Thi* boat wguAf sea 
eastern tongrtudes only as it approached bases m Germany or tialy. and 
would ii®v#f see to# southern tabludes al all (See tkugrem botow; 















The American, on (ho other hand, wanders all over both aides of the 
vitemajional dateline and must know which hemisphere he is operating m at 
al limes For example, the position ot Peart Harbour, in the Ha wan an islands 
■s al 2'tl, 158*W. as can be seen below a a sub commander were to make 
a Mtie navigational error and find himsotl at 2t*N, 158*E, he would tmd 
hmsetf about 3000 miles from base and wrthm easy aircraft range ot 
Marcus Island, which for most of the war was occupied by the Japanese A 
similar error plaong the boat at 21 ‘S 158-W would leave the sub n the 
Tokelau Island group also Japanese held Either ot thq latter two positions 
would be good patrol areas tor sinking Japanese shipping, but a (toaster to 
a boat looking for tool, food and shore leave (See digram ) 



Time Compression 

We want you to get as much training in actual battle as possible so we have 
ncluded a ttrne compression feature so that you can reach me scene ot 
badlc more qutokty Th*s atoms you to set erther a ' second t second. 

1 second = 5 seconds or i second 30 seconds time compression during 

samel operations, and a ' second 10 mmoles or I second 4 nows 

time compression lor sailing to your assigned patrol area (soe Navigator on 
page 25] or waiting on station The i second 10 minutes and t second 
4 hours time compressions can be activated any when you are surtaced 
and far away from enemy shops or planes M you run across the enemy your 
time compression will automatically decrease so Hat you have time to 
devise a plan at attack Press W to increase Time Compression and Q lo 
decrease (t 


Saving/Loading A Simulation 

Saving a Simulation 

Ybu can save yout Single Mission or Wartime Command lo another 
diskette Press O S You must replace the SU0 BATTLE SIMULATOR 
diskette and replace w*ih a formatted (token# on which to save your 
current somtoCion Ybu will be prompted to type a tile name lor your simulation 

Note: This feature is not available *< Target Practice mode 

Loading a Saved Simulation 

Al any time you can load a previously saved simulation Press O L 
You must replace your SUB BATTLE SIMULATOR d-skette w»;h the diskette 
on which ’ho previously saved gome was stored Your Single Mission 
or Wartime Command wd resume bom the pomt it was saved 


Quitting 

You may quit at any time by pressing CTRL-Q II you wish to later return 
to (he same Single Mission or Wartime Command you must save the 
simulation before quitting 

Historical Perspective 

THE GERMAN U-BOATS 

UMfce the Americans. Ho Germans had conducted a very successful 
submarine campaign m WWI In WWII Admiral Ooen.tz the supreme 
comma no er ol tie German Navy, intended lo strangle England out o< 
existence, and he nearly did However. German aggreswencss was not 
SiAfioent to defeat super <y Aired technology The German tugh command 
wouidn l produce enough U-Boats or develop enough new technology w**e 
He AKieHmass produced merchanlmon and escorts utilizing the latest 
technology, the mighty Type XXI submarine was Too little loo late to 
stem the onslaught ot Al'ied screnco and production capabl e* German 
missions were characterized by short single object mnnom agamst 
supenor enemy lorces 

German Operations 

Overview: Tne convoy bathes ot He Allans* are characterized by large 
convoys being attacked by woifpacks of submarines 
Strategy The German U-Boat campaign was to cut oil supples to an island 
natron England The materials came trom both bio West lihe Americas) and 
the South (Amencas. Afnca Mddto East, and Far Easti Finished goods 
went North (lo Russia) and Souft Convoys mostly 'domed standard routes, 
as there wate no islands 

Operations: Because of this she Germans would send thoir boats out to an 
area known to be near a shipping lane, and have the boats wart In the 
even nos I When rt was suooosedtv sate In surface* me hneis would rad-« 
back lo base in order to report what had happened diving the day. and 
receive any new orders However when the boats radioed back to 
headquarters. Abed d’action fmdor* coukt tnangutato Her position and alert 
convoys in the wanrty 

Tactical: U Boats would sort ace at nghl when they could avoo airplanes 
and took lor th* convoy that one ot thou sister boats had been tracking, or a 
Luftwaffe (German Ar Force) search plane had spotted When ihe convoy 
was sighted, ihe boat would approach me convoy on the surface and 
attempt to get off o» the forward quarter (on arther side) This was Ihe mosi 
advantageous portion to get a snot m at a convoy 

When within several thousand meters. Ihe boat might submerge in order to 
roducc the possibrfety ot being spotted Normally, one lo three stvps would be 
attacked depending on thoir size, range, and perceived value 

When the sub was spotted by lookouts radar, or sonar. Ovmg was the only 
way out The best a boat could do was go deep and stay stont. hoping the 
escorts gave up or ran out of depth charges 


German U-Boat Specifications 

Type 110: was actually a European Coasial Training boat obsolete al me 
outbreak ot the war They saw acton ai the Babe Medterranean Engksh 
CharmM Norti Sea. and Acbc reports 
Built: SO unis of a* types (A B C. and D) 

Size 4SB.2 length. 52 5 wide, and 426 tat 

Displacement: Amounted to 300 tons surtaced. 350 tons submerged 

Speed: Surtace loesetj was i3*ts. and submerged (electric only) ol 7kts 

Range: Reported as 5600nm at Bhfs cruise Submerged raOus of 56nm 
at 4kts 

Misc. measurements: Crash dive of 25-35 seconds 

Weapons: 3 tubes for ware. 5 torpedoes earned [total d 8). some 20mm 


Type V8C: was He most common type of the war 

Built: Around 705 were built 

Size: 220 length 203 beam, and 158 draught 

Displacement: d 781 tons surfaced. 87t tons submerged 

Speed: i /Ms surfaced. 6kts submerged 

Range, (surfaced) of SOOOnm. 16 hours on battery 

Misc. measurements: Crush depth ot 560 

Weapons: Consisted d a variety d 20mm and 37mm anti aircraft guns, 
possibly a 88mm surtace gun Torpedoes were carried in lour forward tubes 
and one aft Twetva torpedo** were earned or 14 mines 


Type XX): could have won the war it He production and design problems 
were worked out aarber and resources commrtled lo its exclusive production 
when it was early enough to make a dlfterencef Introduced tale in 1344 
these were Ihe accumuiabcn of al lessons learned m the six years of 
submarine warfare Streamlined nuts, more baltenas snorkel, and wlnnl 
eiectnc motors 

Built: Reported as 129 units 
Size: 252 6 long. 21 7 wkm. and 203 draught 
Displacement: 1650 tons surfaced 1820 ions submerged 
Speed: i$ Skts surtaced. 17 5Ms submerged. 5kts on creep motors 
Range: t5.500nm surfaced. 365nm submerged (silent| 

Mtsc. measurements: Dive dopH assumed to be overi984' 

Weapons; Six 21 * tubes forward. 2 twin 20mm gun turrets. 23 torpedoes 
earned. t7 torpedoes and 12 mines could also be earned 

THE AMERICAN SILENT SERVICE 

American submarines were active during the entire war Besides |u»t 
attacking enemy merchant and naval shipping. American submarines 
Hanked carrier task lorces. provided lifeguard functions for pilots, did 
reconnaissance and provided taxi service lo refugees and spies These 
submarines were inmaly thwarted m their effectiveness by the detective Mk 
14 torpedo However, the aggressiveness of American servor fleet officers, 
prior knowiodge ot Japanese shp movements, improved torpedoes and the 
excellent qualty of He boots themselves turned He tide in the Pacific 
American missions were characterized by relatively long times al sea with 
more Han one patrol area being assigned during He course of a mission 

American Operations 

Overview: The character ol submanno warfare m the Pacific theater was 
completely afferent than in tie Atlantic. Hero, mdnndual submarines ah a eked 
smaller convoys that hugged coasttnes, or fast moving naval units There 
was a deborte gap in He technology available to each side The Japanese 
had very few radar sets "effective depth charges, but adaqunic sonar They 
considered escort duly lo bo loss nonorabie Han serving on surface he* 
units Thus He qualty ot Ho escort crewmen available was less than the 
average of the Japanese Navy 

Strategy: &nc* He U S Navy was reading He codes of He Japanese 
Navy Hoy almost always had the jump on them Submarines would surtace 
at night and watt for their coded rarto instructions The boats were 
concentrated «n known shipping lanes, and vectored to Heir targets by the 
decoded Japanese transmissions Generally, boats wouM spend about a 
month on station 

Operations A boat woud be given a geographic area to patrol so Hey 
would oof be attacked by friendly units It a specific ta-gef would become 
known lo Navel xaengenoe (trom ihe deapnered Japanese communications) 
Hen this target would be assigned lo various boats along me path ot He 
target 

Tactical. When a target was spoiled by a lookout or radar, lha sub would try 
to get off ot He port or starboard beam (just kfco He Germans), and wad unn 
range was down below 3280 it possible In the case of multiple targets a 
captain would not normaly attack more Han Hree Smce the Gato and 
Tench classes had rear torpedo tubes, there was a facto which called lor 
getting maade the convoy s penmeter and setting up low or to targets with 
bom sets of tubes* 

When detected He American boats coukt go deeper than Ihe Japanese 
normally set He* depH charges to explode Therefore a battered Amencan 
sub would make good rts escape after Ho Japanese thought Hey nao 
dropped enough depth charges to do the |Ob 
Other tactics included He end am attack, where the submarine 
commander would position the suOmarwie in the path of the convoy 
submerge as soon os they were sighted and wait quietly tor Hem lo 
app’oach Tmvng of Ihe convoy ztgzegs was cnHeal. since the convoy coukt 
do a zig or zag al the Iasi moment and throw off a torpedo shot 

American Sub Specifications 

GatoTench Claes: Was Ho mainstay of He fleet These were m service He 
entire war 

Built: 73 of He Gato. and 3t of He Tench 
Size: 312 length 27 wide t$ draught 


Speed: i9 5 to 20 Skts surfaced. 9kts submorgod 
Range: tO.OOOnm to l3.000nm at I4k1s 

Misc measurement: Carried 378 to 464 tons d fuel Owe depti. of 300 to 
1000 ft 

Weapons: 5 torpedo tubes forward. 4 att with 24 torpedoes earned Guns 
ranged from 3 . 50 cal in 1941 to 5525 in 1944-1945 Also earned various 
comb ha tons of 50 cal machine guns, 20mm and 40mm cannons 

S-Boats Combat action was brnrted lo the tirsi year d He war 

Size: 211 long 21 wide 16 draught 

Displacement: 854 tons surfaced. 1062 tons submerged 

Speed: 14 5kis surfaced tints submerged 

Range: 5000 mites al likts 

Misc measurements Ovs depH d 200 

Weapons Four 21 tubes forward some had * tube att Son* had a 4 
gun w«H a random number d machine guns ot 50 and 30 cal 


Appendix a 

inside the Game Screen 


Note: Screens arc representative d He Commodore 64 *128™ version and 
may vary on other lonrurts 
A Control Panel: 

Various Controls and Indicators 
B Crew Speech Display 

Shows Communication from various crew stations 


Shows*V4#w Heading. Speed and DepH 


0 View Display Window 

(Tower View shown) 

Dt Pen scope* View 
D2 Binocular View 
D3 Tower View 
D4 Sonar Screen 


D5 Radar Screen 
D6 Map Display 
C7 Srde Display 
D8 Status Readout 




































i Crew Speech Display 


s> 





Sonar Screen 


© 



Radar Screen 




Appendix B 

Help References 


KEY 

HELP IT EM 

DESCRIPTION 

CTRL-A 

Abandon Ship 

Enabled only when your sub is in danger of 
viking This option is test presented on the 

Crow Speech Os play When used in 
conjunction with Ra<U> Vbur Positron and Send 
SOS. it an! increase the likelihood of your 

Survival 


Ability ot 

Enemy 

0 a mage inftctmg ability o< the enemy increases 
with the Level <y Play 


Active Pons 

nome ary. uawenenon Pom a re shown on me 
Map Display as a sma* dolled rectangle 


Airplane* 

Shown m your current Target Boo* Able 10 drop 
depth charges « Level 2 and above 


Ammunition 

Indicators 

A) torpedo indicators give Forward and alt 
torpedo room information rogardmg the number 
o»torpedoes LOADED In tubes and the TOTAL 
number ot torpedoes remaamng on board 
(readng hem leh-lo-nght) 

6) the Arp-Air Gun mdcaior shows tho 
percentage ot ammunition remammg 

C| number ot remaining Mines is shown m the 
lower nght comer ot the Status Readout 

F 

Ann-Air Gun 

Pees Ana-Air Gun Availat*> when Planes m 
Range r is shown in the WINDOW, or when a 
ship n targeted (pianos are shot at first) 
Amrrurviion is reduced th» each lime the gun 
it teed 

F2 

Binocular View 

This Is a X7 room available only on the Surface 
* Is selected by pressing F2 tor V white 
uvng the Tower View) 

B 

Charge Battery 

Switch 

Recharges your battery only when the diesel 
engine is engaged (on the surface) 

CTRL-S 

Continue 

Gama 

Thts unfreezes ihe game action if you have 
used Suspend Game 

? or 1 

Coordinate 

Kay 

Displays your current Navigation* Coordinates 
on the Crew Speech Display 

RETURN 

Crash Dive 
Surface Kay 

This <s a toggle key it takes you aulomaticaty to 
a depth ot tOO teet or. conversely, to the surface 
NOTE: 0 sey will Trim Depth ilevel your sub al 
your present depth) 

CTRL-M 

Crew Speech 
Display 

A readout of the most recent information from 
the crew 

Currant Orders 

This displays your current Mission Assignment 


Oemsg* 

Damage is hrst reported on the Crew Speech 
Display Degree of Damage increases with Level 
ot Play Above Level t the degree <y damage 


can oe absolute in • single slop Slaru* Readout 
Ospiay* al current damage conditiona Damage 
repair time a slowed while you are <n the Seen* 


Running mode „ ._ u 

♦ Continued other arte 



















































































































DESCRIPTION 


KEY HELP ITEM 


DESCRIPTION 


* (Continued) 

KEY HELP ITEM 


B 


C« f 


Ueplh Ciwg« 


Engine 
Selector Ke> 


CAUdES 


Mall til Fame 


A terra bm: mdicalBS me nymt^f gf tj*vs 
pal ruling witfin e soatift tdeunee (according 
il> yew Lev* ot Pi*yl d ydur assigned 
/JanseiHinad Caotdmatas. Completing this 1«sk. 
as ordered. win be reflected on your eruj.ql 
ro*SBwn Perflofiranca Review Each day yov arc 
on BWHon. ccrtirntaiitm is given on Una Gw* 
SpWK*l OUp*|j7 

Fubs Deck GW Cim paly b= lirad while on 
VMlacc Number of smkIs remaining shown Id 
she ugfn cri the Doe* Gun Switch Retoackog 
:■ mo mei eases wuh lha Lava) of Ptey 

Roioosed 1rom stupa m any LtHret of Ptay and 
ArfHljinoy above Lo«bi I Can bo observed m Ihe 
Sicfc oumbitK «Iiw window 

Use Hose *eys 10 chooit decree depm. 

NOTE: The - and + keys mere**® 
or curpra-astt the depin m 5 lool mcre-mem s. The 
shill key when coi4*Mt wnh one ol »ete. akCws 
lar IQ rcof iKicrnmontf, 

Will be shown at the Mr*p Duyulny *5 a small 
dobed rectangle Upon your arrival you. wii be 
ndilHHi wiiti a dialog bo* and be gwen a 
PettOfmonce Review and lurlher ordm* 
Tprpetjoes and toe* Gun ahefca mgr tail io 
enplDde when feed Tm? number pi pud lounoa 
increase? wnh u» Lever of Pray 


Toggle tmrtwmm di«Mf engines and electee 
puwmr Diesel rt only available on Ihe surlace. 
Atwtg etedne is always available. Electee is 
automalicarity engaged when d*mng v «i Srfertf 
fltmnmg. Use of e«aric bdwrp taufsos a 
dsfUslion Ori bartebM. which ton only bo 
recharowl bn ^ sutloce by engaging dlosei 
engines and typng E 

The gauges show ihe currenl idlings of Ihe 
submpre"* caesrote. tings can bo changed 
wnh Keyboard Cwjwmntft. 

NOTE: Using (he shin *cy wiPi a key Eummurm 

wii increase me imourn d change 

Tins is a *elmg pt Captains whn tiAva cometeied 

at leasi a &n^e Huston of a Womme 

r-wnmanct. and a summary ol lhair combat 

achwvamentt. 


INDICATORS 


Light log 
Indlcalor 


EG Map Display 


J Mfllth Heading 

lo view 


It Match View to 
Heading 


M Mines 


CTRL M Mission 

Assignmcnl 


T or ' Navigational 
Conrcl injilns 


CTfli'G Hovigaidr 


CTRL-fi Hew Came 


Performance 

Review 


9 Penpcppo 

Depth 


Pwiscopo 

Height 

Indicator 

| or * Periscope 
Height Keys 


Use ihese keys lo choose desired heeding 
NOTE: The ,. and . keys increawS or decrease 
me heading in 1 degree mdreflnenm The shlti 
key when coupled wnh one cri these. Blows lor S 
degrea mersments. 



Controls me level pi drtteully in tha Single 
Mission lm Wartime Command modes Ireier to 

: L?k-di at may chorit 



fvesamg ina Map Qrsplay hey alews one ol two 
jpom KmriJ m ihe WiNEXJW \7 mi H 35 mi, 

175 rm. IDtami . 2W0ITII.J Press Ihe Z mmJ X 
Keys m Zr»n In and Zoom Out on che Map 
Display h Tie iirsi Ihrae levels - your sub, 
enemy stags, and ancah ere shown m oNttnn 
The iasl Iwe lewjis me wmmcmty used io qai an 
pveraU idea ol your locabon and to rapidly 
ehang* your portion wsmg the 4 hr** Dnie 
Compvrjsjori mode in these lag two levels your 
Sub is indicated on the -nas willt a blmhing * 
symbol, while pnomy ships ate indicated by a 
blmhmg ■ symbol 

Cnanga your heading to marten your ciiiritni 
view 

NOTE: ShHT-J " I OCRS m bus mpdu As yuu 
change you* view, yotir ticadingi writ 
sulpmaiKafly lotion This can be Orsengaged by 
using a Heading change key u a ,| 

Instamly chsingni yeep view to rnalcb your 
corrsm hpad'ng 

NOTE: Shltt-U " locks in this mods As ypu 
change your beaewig, your view mil 
automatically rofe* This imn be disengaged by 
using a View change key E; Of : . H ut Kl 
Mmes can ot«y be deployed ai a nt^nn oi ICO 
in<ii cf less, using ihe Keyboard' Co™nancf II 
This detaches S»e mm* bom the sub inmnng ir 
mooted at d*e depth you rplnasad V, wdb a ddey 
Portpre .irning based on yot* soeed 

A dialog not wnl appear wilh uotn departote and 
dostmaiioh inlormaNkP and your mkeaipn 
obteclrves FadW «mIOd bom ypgr 
trthijdquanws may change ydur Cuve.ir □roet.s 
while yt)u are er route. Al hm end Pi your 
meshMi you will receive a Poftotmanco Review 
Refetenoes a spBcific locabon on he sutlace of 
Ih* Eanh Esptcssed In Degrees. M>mjles and 
Seconds mth a wmpass duslgnuiion [N. S, E. 
W) 

Only available in Lavela 1 and 2 This enable? 
you to ouickly Arr.vW V aity dnSbnabem ClVJe yOu 
have enlered Ihe Wevigaiio no) CoofOioates 
This er-ables you lo choose enhev me single 
Mission node or Warlime Command mode 
Issued upoo oomplelieri of any imaston Tins 
rev.ew focuses on now wall you MUowad you* 
Mfjj-rpiT AssignmrwU and yc«r WunbWI 
actirevamanis. Succus is lha only tolerable 
su&sMule lor nert faflowmg orders 4 
AuKunaUcaiiy bungs you io penscooe dopm. *m 
Iho pcitscopo 5 Irjtfl above ihn svwface (*Uon 
futy estendedf. 

Digital readout cri the current periscope Pungiu 
above- ha oonmng lower 


Pi'L sn:i ur Iciweni Ihn periMopn tn levels 1 and 
2. tfhi periscope is either i u iy laised cm loweteo. 
In Lavets 3 and 4. me penscope <s raised and 
lowered in i loci mgwmenfis 


Fl,( Pefiscpfic 

View 

R Radar 

Disengage' 

Engage 

F5 h S Radar Sonwn 


CTPL-I Radio Your 

pMijlan 


AvaUQbte in normal magniliealMqin or 3(7 loom 
by typing V <n nwy koybdard 
Toggfes me radar on ana oil or rpie^ses bubbles 
on German subo without r*der 


Avahable only when Ifio periscope is above Pie 
sorlacc. -m.s tracks aurruDo end err targels 
witiwh a 7.5 mile range 

Thu aulxKnariicaHy ndft your Cunem 
NeviganomK CcnrdwTetes 10 ydur headquariers 
Whon used in conjunction with Send SOS, n wiB 
itkcrease the lihclihood tri your lufwval In Ihe 
own Thai you AbArrOOrt Ship 

Damage which resett from ramming, mcraasas 


Running Severe or absolute Damage can msuN pisaWod 

Aground in Kw A hour Time mode IP allow 

you »TT*v*f long duiences in a short amcubH cri 
Ikn*. 


Sea Stale EmjtAsd only at Levels 3 and* this "rocka' Ihe 

ENeots -mb ei e tale based on me curreni Gee. Stale. 

CTRL-L Send Shore Tins n o«y atria to be used when you are near a 
Party She** Patty Deal nation. Upon your arrive!, you 

wii be netihed on the Crew Sipoech Dupfay 
TTws oomiTiand lbwiOhh a loneftig crelt and 
small dew 


CTRL-E Send SOS This should be used whenever ytu AbAncm^t 

Sbys VYheo used m conyundion wflh fteett? Ybuv 
toarbon. 4 wM *vreew ihn likeUuod or v eur 
survival 

o c Srilip'* tog This g*ves a lislmg cri your oombal 

achievements 


FT 


C 


s 


Shore Parly <Vd bp sbowtt on die Map DtspHry as e sme* 
Deelinalidn doriL-u fecaangle 

Stde Display ghow£ ihe sub and rl s 4 e1ehve depth This can 
be displayed from Ihe left (* ngt* Side pf ihe sub 
by using Ihe Stde Display Toggtc Elesl used lor 
otraervmg Dflybtft GftaAjes arm «#arby ship 
activity while submerged 


Side Display Toggles belween led and ™y* sub vwws 
Toggle 

Sileni Running Used tor evading enemy dalcCHOn. day wd 
Switch ongoge dogtnc ppwer It npc aAejdy engaged 

This inode will slow down Torpedo reloading and 
oner oases tonta^e repair limes 


F4 


Crw —■' 
Crsr | 


Sonar Screen Tracks surged largois, wiihm e G mdu lange, 
ana i? etfeaed by WearJwf Effaces and Sea 
Sfare Effects 

Speed Gauge The Crsr — and If keys morease ot 

decrease Ihe speed in I knot mcremenis The 
shill key when couptod wrih one ori these bbowh 
lor 6 knot tncrememH 


Fa Siaius Tins display gr*i*s you die damage siaius el aH 

Rendoul majcn meaa cl your sub outer sub dala, Sea 

ftfens. tnn™ iiTouM. /&m ippaiiut.. 
tne ooia and ume aie afse provided 

CTHL-S Suspend Gama Thia free^W gtima apben until yraj CuSitiui 
Game 




Target Data 
Computer 
(TOC) 


Time 

Compulation 

Indlcaiar 


Whpn you corUm the enemy Uurjel n bin 
Panseobo View ftnwcufar View, cc fewer Waw 
lha TDC wM g»ve an infwimalional raadoul, used 
lo make lartural decisions 
This pfovtdes a way Io spend up Ihe actum Vm» 
can choose from Iwn ovailafc*a modw 1 sec 
6 sec.. 30 sec . i0 mui, and n heur h ihn a he«i 
mode y«i wi be flmaed ip Hie Rarfar 5ereee. at, 

Bilhpr Ihrr lfWG mile (* 2000 nakr Map Drjtpfay Ut 
Ihe WINDOW bt ckise prOmmily 10 I tie Dhehty 
you are limrred lo ihe 1 sec, 5 sac. or 30 sac 
modes In tie * hour Tirm? Compvessnort mode. 
Rumwng AproumJ is cfeaWsd 
Displays die cuweni Tn™ Compfessum tador, 


Q Or W Tima 

Compression 

Keys 

T w t TovpePows 


F] Tpwer View 

CTRL-T Transfer 

Torpedo 

□ Trim Depth 


Glow? down or SpmMB up rmte Compression a 
sktws down and W speeds up 


T iingu rurwpjd Torpedo. Y lues Ah Torpeub 
Torpedoes can only be ived ai a deptn ol 50 ieel 
or HSS Usmg lha target Data Computet tc 
ecnior On *n Uriiwriy Ll ye. gives yOu me best 
chance of a n* Rrrtwicl'ng limes are pgwad in 
|he Si.'enr Running mode Ond may also be 
sJOwcrt d you have ui! jiriL'd Damage 
NOTE: The Shill key used Vrtth T or Y Will ShOQl 
me tapedo str*ght m ph? {kreclsm of your new 
This vtew is (tbm Ihe me-n ocmwig taww and is 
only avstUble while cm the surface 
Tin’s >s ihe only way io move Torpedoes netween 
du> laiward and sfl torpedo rooms while at sea 
This action IE not mslanlanoous and can <jnty be 
done it you nova Torpedoes available 
Keyboard Command Q stops a depth chnnge m 
□regress, and MvbTj your sub ar ycai' presem 
depth 


I View Art Thug key will change yuut View lo lOCA AH I l&t 

Irom roMwaidTj This IS netpful ftjr krtroing an pya 
onlhg position of your ongnifs and launching H*1 
lorpmSSBi 


i or ; Vim* Gauge 


Fl-Ffl VIEW 

(hSPlaTS 


4JI}« your |bysiick ct nsybaarcl Gum mends Ho 
scroll yctur view leh or i gnt 
NOTE: The ; and : keys increase Of 
decrease me view engm m i degree rheremm 
The stub key when usihs wiiti aria of '-use 
Allow; for 5 diHFui' tnciemeols 

VrSUDri Dnd inFCrmOiiOndri windows lot yOul SUb 
wrtirh appo.lt m the WINDOW 


Weather Enabled above Leva! I and mc'caws wdh Ihe 

Ellects levef of Ptay 

V X? Power Key Ai Itmdions as a loom from Ine Pen scope Vrsw 

UIKl 

01 changes Id Pm flmocutiF yrttwhUim in* 

Towar Vww 

Z Zoom in This key inwardly zooms itm Map DrspTay m she 

WlftDOw. mrough a vanaWe range—ftrpm me 
2000 mule io ihe 7 r-uiti disptayxj 

X Zoom Dul Thus key outwardly rooms tbo Map Display m 

lha WiN&DW. Ihrciugh a vanaWe range—Hrom 
ihn 7 mil* to Pm MOO m4e displays) 



Append?* C 


Glossary 


AFT: Ttm rear pomon cri a seagemg crafi 

ANTI-AIR GUNS: Any gun or cannon pnmanly used hx dertem&e agamji 
enemy amball typical examples wens 30 and SO camber norfuni; rpms end 
20 mm cannons, 

BALLAST TANKS: Cut a subvnaime. bauasl Irnks woo used t:> ndj vanpus 
lends ol seawater, causmg pm sctynaaMm lo two or climb m depih Water 
was rewioved kom Pmlanks by using compresamj w anptot eteclric pumps 
BATHYTHERMOGRAPH: An aisinjmrni uMjct to idenhfy layers m waiei 
Icmporalurt os a hanebon Of OuO* 

BOW: Th# I or warp portion ol * sr agoing trait 

CONNING TOWER: A low observation IftwfiM Dh top d Ihe submarine which 
also served as Ihe primary enkance lb Pm mUmor of Ih* submanrm 
CONTROL ROOM: Ttm conUot earner d me submarine. Tt™ Cepiam 
Executive Officer, and nng nnnr ware el nCmtUtfy StAimned m this pari d 
ihe suomarins A4 primary conircri deiecucvi systems |> e ber.scopn. oiw 
controls, steeung. radar, sonar, rtc 1 were axKmribd fipm this area ol Pht 
submarine Typically k>C*Hr4 under ihe conning lower. 

CONVOY: A group rf ahios maveding togeiner. 

DECK GUN; Ihn pnmwry strides weapon on a submarine Typcasy mis 
gun wai a cannon pt 0 2 “ lb rif bore Size 


Hamming 


wilh me Level o> fray. 





German Enemies: 


DEPTH CHARGE: An explosive tn*$e tpptrfieaify ofctignenJ id damage 
submarines These weapons were dropped a* Ihrown on Ihe side of ships 
ahacAing submerged submarines A typcal charge conta*i«f 300 ips <A 
n*jh explosive and could have ils daoth sei m rO foot ncrempnis 
DtVE PLANES: Thaw wtwo moveable lins" on Ihe Mfc- or the subrunne 
wruth ware used to aid diving aid clubbing while moving m the water 
Simriai to Haps on aircran. Owy would rgreo e«? IrbM or me submarine up p 
down Wtv-fl- under power 

ODD' t*hB> lorpodoos or dec* gun rounds ooukt fail in (rapfcidB on contad 
Wnim !Mi i, hn^nruici i was irfurlod a dud round or dud torpedo 

ESCORT- A doss d ships cksugmid to tBcorr merchanl and other unarmed 



mixr JSPDBInns Kill 

K# 4 »p "1 L hMf*l Xi Up i ■ Kuna 



FATHOMETER: An uvslrumnnl used 10 ddrrmiiu- lMr daplh Of waler detoW 

itwj korn <4 tnr suOmteeui 

KRIEGSKAHINE: The German Navy 

LATITUDE: Tlx* lines on a map which measure your iManur distance b<m 
(he equator These Nrws run Ink e«*t right on maps ouomod wan North al 
mo lop and South m the bottom 

LONGITUDE: The Imes on a map which measure yotA «tenpj cither East 
or West of Greenwich. England |me prime Menoanj These lines would be 
vuducpi ™ a map priortiBd wuh Nwih M Irw top 
LUFTWAFFE: The Harman Air Fort* 

MINE: A stationary osptown dmignod ip retard access to ihe area 4 IS 
ousted Minns cousil mee be conuet or mag/wbcaJfy fused and warn used 
w erilw box «n" ot Tence out" enemy shipping 

PERISCOPE: An uphea- vistrument Thai Blows a su&meqjed animjaete k> 
scan Ihe ssiriaca. in 1644 me Rugm Scope win a tua m n*dnv antenna was 
introduced The Ntghl Scope macki a may* tltlnrenee m ngfw oOsenralions 

PRESSURE HULL; The outer pad of the submarine which xseps tee trail 
Irom bo mg crushed by wetef PCWF* rmen submerged 
RADAR: A donee used lo .donWy [he parse 11 On and distance ol mwal 
vessete which are oul ol visual range 





hitelwi Uhl..* m» 
nib Drslh I hMfFb HilHlIum 


RADAR DETECTORS; A delense deuce used lo doled teen* usage by 
enemies. With peor knvAiQdg*. a submarine couki dve t>wlb*e a-i anac* 
could be made 

RAM: The procas-s ol slriN^xg another pall wdh yw* own 

SNORKEL: A device used id mcaAd air while Ihe masonry ot me submarine 

•s submerged Only usee m a very nrmed way by Ihe Germans during 

WWII 

SONAR: Thflie arc act.jilly lwt> typos of sonm eteviciii. The firjl is called 
passive' sonar, which uses hydrophones io eofem sounds, and which are 
men interpreted by a human opera-lot lo delermme me thslanee. speed, and 
Ipu .A aThp lionfd Trie second lype pi sonar is a mnd ul undlwwalCr radar 
which irses high frequency sotmr waves and inlerprois |t»o feheetiof^ in 
[he game these 1 two are unmimned and iToftled Bs a passive lype sonus 

SDUADRON: A lyoup Ol warslva unsigned kr a parbCulnr duly 


TBG: An aclpdym ft V Taigel Dfliii Computet, n inochanidl device which 
was used id ass-sl sod mg torpedo angle on bow direction on a moving 
target Kx muimufn accuracy. 

TIME COMPRESSION RATIO: The i liihj that lime u compressed lor game 

play (re, 1 second- 5 seconds" means Ihal lor eauh leaf second that 

passes. S seconds Have efapsed in the game- f 

TORPEDO- A Huge scH-propefttKi uoderwatur piDjeci »- coreaimng 

explosives. Used aga.nsl shipping from submarines, d&slroyers. m pairet 

boats 



TUBE: The area of die submarine which held torpedoes ready to tee 
U-BOAT: A Eurmter Supmdrine. German SubhUrinus. weni iIXttviduaDy 
number ad insiead ol named, wuh a preceding U (I U43. UBS. etc i 


Appendii 0 

Weapon Information 


SHIP WEAPONS: 

Nolw These u 1 ^ iho weapons your enemy ships wu be carrying £n*> 

weapons havO a rrucii largo' range iSnr Ip k*iger tmrrolG and SterdiEfT 
^Mt'canncn mDWrt5l Ihfln Sirmtar wnup^ni cm aAvtinnlVps, 


Type at Weapon Rate ol Fire 

50 cm machine guns 2&0-6S0 

EOcnfn cannon Z5Q-A7B 

4l)mm cannon 14y-220 

3" cannon or TSnwn 1S-30 

*' omnon Of Bfknm lO-i? 

5 - cannon ^ t2§mrti *0-1? 


Range m Feet 

A50D-75DD 

axx^ti.ooo 

ie,aoo-s7.ooo 

39.000 

4?.0W-&4,0W 
39,000-fi«1 CC0 


SUB WEAPONS: 


Type of Sub 

Dec-h Qun 

Anfi-Ak Gwne 

Type II-German 

Actually none 
jai lev!* i *i*t 

2 you get an 
aOmm nannooi 

Max range 1?,000il 

<2| 20mm Vghl cannon 
Max range 4500 I* 

Typo Yi|-German 

Mirnn cannon 

Max lanpe iv-.ubu n 

20 mm iighi gahnpn 
Max range. 40CJO *1 

type fcXl-&&rman 

Aduaty nu<w 
fat Levins i mxf 

2 ymi get an 

33mm cannon!. 

Max range ’2,000*1 

<2-4t 20mm UQhd caiman 
Max rangp 4»0 It 

6 -Class-USA 

3' cannon 

•Max range- '0.000 rt 

<2J 50 cal machine gum 
Max range: 2500 *1 

Gaia Ciasa-USA 

4 ot 5 r cannon 

Max range f4,ooo It 

<21 20tnm - fH JOmm 
&ghf cannon 

Max range- *W0 h 

Tench C-ass-USA 

&" cannon 

Max range 14.000 tt 

<Z) 20rnm t [’HOmm 
light cannon 

M|ll rnngt- 4500 n 


Small cannons |50 cm. Jpmm and atlniTil were Ipund m hill ctedh and Canring 
lower TvOunts Trey ware generally used agartli aircrah and srOBlI boats. Leigik 
puns could do much more damage The 5" gun. 'or example was capable ol 
ivttmg 600-750 ten ships sn nerd mar ihp ships were nsgyteriy dnsimyed by Bmm 

TORPEDO SUMMARY TABLE 
German: 

Type Prnpellanl Vrs In Uii 

Tt. G?a Sleam IKSB-a* 

T2, G7e Electee 1939-44 

T3. GTe Elecmc t-043-45 

T5, G7A Swam H943-45 

American: 

Type Prppeliani Vr» m Uw 

Mk to Steam *941-43 

Mk 14 Sleam 1941-43 

Mh i4 Dleam 1943-45 

Mh IB ETactec 1943-45 



Appendix E 

Target Book 

Ndhoc Siudy 9w PescrpHions ol eaefi slap and airprana in ihe following 
pages The- mh^mmion mN help you to recogrme ano -mow yeur enemies. 
Remember me imau yeti know about yuui imenves Ihe belter cname you 
and vetory 


Dud Fusing 

17 Contact 
a Comact 
£5 Magnguc 

i Aoousac 

Dud % Fuarng 



)3 Gonlact 

6 CffdKt 


Range Speed 

5900 1 4p hoots 
21 DOG II. 30 kmHh 
7l.00(fr 30 knots 
1920 II 24 kftMS 

Range Speed 

in.flao a ob unois 
13.000 If 46 knots, 
13.SO0H 46 Knols 
12,000 It 20 knols 



t irrifi V,mn Ihi J,>fcl» 

Hsi Mpik rb-in np-Ffii Sum 


i 


iii 



Ill 4 Jl MHIwiil JPil« 

Haa h*lh t hai grs P41> PriP bUP« 



!lM.H IDDDD Inna 11 life 

hfi Di-pPft •! iW|ll HP P»t* hum i 


■PI hi laP#IPna 

BPiFh {fePff R mi 
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neve loi survival 





